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LT1054

SWITCHED-CAPACITOR VOLTAGE CONVERTER

WITH REGULATOR

D3202, JANUARY 1989

@ OQutput Current . . . 100 mA
® Lowloss...1.1Vat100 mA
® Operating Range ... 3.6 Vto 16V
® Reference and Error Amplifier for Regulation
® External Shutdown
@ External Oscillator Synchronization
® Devices Can Be Paralleled
® Pin Compatible with the LTC1044/7660
AVAILABLE OPTIONS
PACKAGE
TA CERAMIC DIP | METAL CAN | PLASTIC DIP
(JG} (L) (P}
0°C
to LT1054CJG LT1054CL LT1054CP
70°C
-56°C
to LT1054MJG LT1084ML N/A
126°C
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The LT1054 is a monolithic, bipolar, switched capacitor voltage converter and regulator. It provides higher
output current and significantly lower voltage losses than previously available converters. An adaptive
switch drive scheme optimizes efficiency over a wide range of output currents. Total voitage drop at 100 mA
output current is typically 1.1 V. This holds true over the full supply voltage range of 3.5 V to 16 V.
Quiescent current is typically 2.5 mA.

The LT1054 also provides regulation, a feature not previously available in switched capacitor voltage
converters. By adding an external resistive divider, a regulated output can be obtained. This output is
regulated against changes in both input voltage and output current. The LT1054 can also be shut down
by grounding the feedback pin. Supply current in shut down is less than 100 pA.

The internal oscillator of the LT1054 runs at a nominal frequency of 25 kHz. The oscillator pin can be
used to adjust the switching frequency, or to externally synchronize the LT1054.

The LT1064 is pin compatible with previous converters such as the LTC1044/7660.
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LT1054
SWITCHED-CAPACITOR VOLTAGE CONVERTER
WITH REGULATOR

functional block diagram
VREF ch+
(8)
(8) [
AEF _25V
RS
I 3 < _I—» DRIVE
[
m x cap+ el
FB/SD 11 a =CiN*
{7
osc »4 osc
- car- g8
v 4
s
T DRIVE DRIVE —I:
ALY
“~Cout*
{S)
—Vour

DRIVE

*External capacitors

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Voo (see Note 1) . ..o vttt i it s et et e rannans 16V
Input voltage, FB/SD terminal. . . ..o v i v iivi it ittt ciesonennansnonnn 0VtoVce+
Input voltage, OSC terminal. .. ... . vi it tcr v it ercrranrnansccrsssenns 0V to Vief
Junction temperature (see Note 2): LT10B4C. . ... .. ittt iivneiriaecnransnnns 126°C

LT1064M ... i i i i i e . 160°C
Storage temperature range . ... ..oe v oo ettrorsasanctssocorsnnnas -556°C to 160°C
Lead temperature, 1,6 mm (1/16 inch) from case for 10 seconds: JG or L package ....... 300°C
Lead temperature, 1,6 mm (1/16 inch) from case for 10 seconds: P package .......... - 260°C

NOTES: 1. The absolute maximum supply voltage rating of 16 V is for unregulated circuits. For regulation mode circuits withVg < 16 V,
this rating may be increased to 20 V.
2. The devices are functional up to the absolute imum j ( p re.
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LT1054
SWITCHED-CAPACITOR VOLTAGE CONVERTER

WITH REGULATOR

recommended operating conditions T-57- 11
MIN MAX | UNIT
Vee  Supply voltage 3.5 15 \'4
. LT1054C 0 70 o
TA Operating free-alr temperature LT1054M s 125 C
electrical characteristics
PARAMETER TEST CONDITIONS ] Tal MIN TYP MAX | UNIT
Regulated output voltage, Vo | Ve = 7V, Ty = 26°C, Saae Note 3 25°C -4.7 -6 -5.2 v
Input regulation Vee = 7Vto 12V, See Note 3 Full range 6 26 mV
Output regulation Vec = 7V, RL = 100 Q to 6500 0, Ses Note 3 Full range 10 50 mV
Voltage loss, Voe - [Vol _ _ | o = 10mA Full range 0,36 0.565
{ses Note 4) Ci = Co = 4F lo = 100 mA Full range 1.1 1.6 v
Qutput resistance Alg = 10 mA to 100 mA, See Note 6 Full range 10 15 Q
Oscillator frequency Veec = 3.6Vto 16V Full range 16 25 35 kHz
) 26°C 235 25 2.65
= = ° o
Reference voltage, Vyof legf = 60 pA, Ty = 26°C Full range 3.25 275 v
Maximum switch current 25°C 300 mA
_ Vi=35V Full range : 2.5 3.6
Supply current, Icc lo=0 Vi = 15V Full rangs 3 as| ™
Supply current in shutdown | Vgg/sp = OV Full range 100 150 nv

tFull rangs is ~E5°C to 126°C for the LT1054M and 0°C to 70°C for the LT1054C. For the LT1054C, the specifications apply up to

a Junction temperature of 100°C, ‘é’
NOTES: 3. All regulation specifications are for a davice connected as a positive to gative converter/regul with Rt = 20 k@, O
R2 = 102.6 k@3, Ct = 10 4F {tantalum), and Cg = 100 yF (tantalum). —
4. For voltage-loss tests, the device Is connected as a voltage inverter, with pins 1, 8, and 7 unconnected. The voltage losses >
may be higher in other configurations, 2
6. Qutput resistance is defined as the slope of the curve {AVg vs Alg} for output currents of 10 mA to 100 mA. This represents o
the linear portion of the curve. The incremental slope of the curve will be higher at currents of lass than 10 mA due to the -
characteristics of the switch transistors. Q
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